Introduction: Prognostic factors are used in the Intensive Care Unit (ICU) to predict morbidity and mortality, especially in patients on mechanical ventilation (MV). Training protocols are used in MV patients with the aim of promoting the success of the weaning process. Objective: To assess which variables determine the outcome of patients undergoing mechanical ventilation and compare the effects of two protocols for weaning. Method: Patients under MV for more than 48 hours had collected the following information: gender, age, ideal weight, height, Acute Physiology and Chronic Health Evaluation (APACHE II), risk of mortality, Glasgow Coma Scale (GCS) and index Quick and perfunctory (IRRS) breathing. Patients with unsuccessful weaning performed one of weaning protocols: Progressive T -tube or tube -T + Threshold ® IMT. Patients were compared for outcome (death or non-death in the ICU) and the protocols through the t test or Mann-Whitney test was considered significant when P <0.05. Results: Of 128 patients evaluated 56.25% were men, the mean age was 60.05 ± 17.85 years and 40.62% patients died, and they had higher APACHE II scores, mortality risk, time VM and IRRS GCS and the lower value (p<0.05). The age, initial and final maximal inspiratory pressure, time of weaning and duration of MV was similar between protocols. Conclusion: The study suggests that the GCS, APACHE II risk of mortality, length of MV and IRRS variables determined the evolution of MV patients in this sample. Not found differences in the variables studied when comparing the two methods of weaning. Keywords: Intensive Care Unit; Mortality; Ventilator weaning; Respiration, artificial; APACHE; Airway extubation.
INTRODUCTION
Intensive Care Unit (ICU) patients that requires ventilatory support will increase costs and hospital stay. (1) Methods to assess the severity and prognosis of patients are extremely important, since it allows the real benefit of new therapeutic interventions and detect possible treatment failures.
( [1] [2] [3] [4] [5] Another relevant aspect of the patient in the ICU is the need for mechanical ventilation (MV) for a long period, which means more than 40% of total time is spent in the MV wean procedures. (6, 7) Techniques that accelerate the weaning through protocols decrease the time MV, (6, 8) enabling greater success in weaning and lower incidence of complications associated with VM. (9, 10) Among weaning protocols, Spontaneous Breathing
Trial (SBT) made by the T-tube is the most used because it is simple, easy to perform, short application and deliver results extubation. (8, (11) (12) (13) The rapid shallow breathing index (RSBI) (7) with less than 105 bpm/L values are able to identify patients who will be successfully extubated. (7, 14, 15) Despite the use of terms and indices that offer security decision for extubation, other factors may influence weaning, among them respiratory muscle weakness. (11, (16) (17) (18) In addition to the deleterious effects of MV critically ill patients has increased cytokines inflammatory and nutritional deficits, factors associated with bed rest and exposure to pharmacologic agents potentiate muscle dysfunctions. (16) Thus, evidence suggests that the respiratory muscle training (RMT) with load increase can increase muscle strength and reduce dyspnea (19, 20) improve vital capacity and decrease the length of hospitalization. (21) The influence of the RMT at the time of weaning the patient in prolonged MV is still controversial, since some authors observed shorter weaning in patients who underwent training (22, 23, 24) while others do not. (25, 26) Few studies research regarding the use of RMT devices in optimizing weaning exists there are no clear recommendations for their use. (7) We believe that the RMT can be beneficial for patients on MV for short periods that respiratory muscle weakness and consequently may experience difficulty in weaning.
Considering the above, the primary objective of the study was to evaluate which variables determine the outcome of patients undergoing mechanical ventilation and as a secondary objective was to compare the effects of two methods of weaning in mechanically ventilated patients.
METHOD
It was performed a prospective observational cohort study with a randomized interventional part. The study was realized at ICU of the Hospital das Clínicas 
, mortality risk (5) , Glasgow Coma Scale (27) , etiology of respiratory failure, peripheral oxygen saturation and vital signs.
The height was calculated using the wingspan divided by 1.06 for males and 1.03 for female. In patients who met the criteria mentioned above via T-piece and occluded valve for 20 seconds position. (29) To obtain the TV, the spirometer (Wright ®Mk 8) was connected to the endotracheal tube for one minute and counted the respiratory rate (RR). The TV was calculated by dividing the volume obtained in a minute by RR and the RSBI dividing the RR by TV. (14) During the SBT were verified the vital signs, peripheral oxygen saturation and Glasgow Coma Scale.
The literature suggests that whereas from 30 to 120 minutes of SBT. In this study, patients that supported the test for 90 minutes, which means, maintained a RR less than 35 bpm, peripheral oxygen saturation greater than 90%, HR less than 140 bpm, systolic blood pressure than 180 and greater than and 90 mmHg, Glasgow Coma Scale greater than eight and no signs of agitation and sweating would be considered successful SBT and extubated. Those who did not reach these criteria or not remained extubated after spontaneous breathing for more than 48 hours were considered weaning failure.
Patients who failed the SBT performed one of weaning protocols. The choice of protocol was made by drawing, with sealed envelopes containing the name of each protocol (Progressive T-tube or T-tube + Threshold ® IMT).
Protocols
In progressive T-tube protocol the patient was placed on spontaneous breathing in T-tube, each hour (Table 1) Signs of intolerance during the protocols patients with RR greater than 35 bpm, peripheral oxygen saturation less than 90%, HR greater than 140 bpm, systolic blood pressure greater than 180 or less than 90 mmHg, signs of agitation, sweating and Glasgow Coma Scale less than eight (7) were considered and if the patient presented these signs the protocol was interrupted and resumed after 24 hours, no increase in the time of T-tube.
For 24 hours the patients were then returned to MV and medical criteria could be sedated.
If the patient has passed the stage of the protocol without signs of intolerance and bear the SBT conducted in the next day, he could was extubated. Those patients that completed all phases of the protocol and did not meet the criteria for extubation in the SBT were considered unsuccessful weaning.
For all MV patients were considered outcomes (death/no death) and total duration of MV (the first day of intubation until extubation or death). For those patients who underwent weaning protocols was also calculated time of weaning, counted from the first day until the last step protocol. The study design is found in Figure 1.
Statistical Analysis
Data are presented as mean and standard devia- The level of significance was set at 5%, and two-tailed.
RESULTS
A hundred and twenty-eight patients were evaluated, 72 men (56.25%) and 56 women (43.75%) with Thirteen patients (10.16%) did not reach the criteria to be extubated and re-intubated and were thus included in weaning protocols. Thus two groups of similar characteristics received the treatment of T-tube (eight patients) or T-tube + Threshold ® IMT (five patients).
No significant differences were found in variables between groups of different weaning protocols as shown in Table 4 .
DISCUSSION
This study examined which variables determine the outcome of patients on MV, revealing that patients who died had lower levels of GCS and higher APACHE II, risk of mortality, length of MV and RSBI when compared to patients who were extubated. Those patients who failed in an attempt to extubation underwent two different methods of weaning, there was no significant difference in values for MIP, weaning time and duration of mechanical ventilation.
The GCS was originally designed to record and monitor the level of awareness of neurological patients, but now has also been used to predict the outcome of patients after trauma. (3, 4) It is known in elderly patients with brain injury and GCS less than 11 have a higher risk of death, persistent vegetative state or severe disability. (3) Patients with less than 9 more die than patients with GCS between 9 and 12, regardless of age initial GCS.
The mean APACHE II of this study in the deceased group was 8 points above the extubation group, 40.62%
of the patients died, this percentage was lower when compared with another study, which was 46.70% (30) patients lower values of APACHE II and younger are more likely to leave the hospital. (1, 2, 6) MV patients die more when compared with patients breathing spontaneously, (30) and the risk increases when the MV time is longer than seven days. (32) The last statement was confirmed in our study, in which patients who died had an average MV 8.72 days compared with 7.00 days of which were extubated.
Values of RSBI lower than 105bpm/L have high sensitivity to identify patients who will be successfully extubated. (14) In this study, 11 of 76 extubated patients showed RSBI greater than 105bpm /L. The successful SBT can be useful to select patients for extubation. Patients who carry the SBT support for 30 to 120 minutes can be successfully extubated, (33) but some studies have
shown that in 13% of cases may fail extubation of patients who completed this period, justifying the use of other associated parameters. (34, 35) Regarding weaning protocols used in this study did not find significant differences between the groups, which agree with studies using respiratory muscle training with linear load or sensitivity adjustment, and have not been able to reduce the duration of MV. (25, 26) Patients undergoing respiratory muscle training showed decreased inspiratory muscle strength of approximately 5 cmH2O and only patients who underwent T-tube showed increased strength in 2 cmH2O, although the difference is not significant. As in the study by Caruso et al. (25) regardless of the group, the initial and final MIP were below normal, as was also observed in the present study.
The reasons for the failure to increase inspiratory muscle strength may be the low training load. In this study even with the fixed load by 50% if the patient had an increase in MIP training load would be higher, since to gain force is necessary to overload the enzymatic system, noting that critically ill patients have proteolysis, decreased muscle contractility and mitochondrial density. (36) The study limitation was the small number of subjects to performe the weaning protocols, which can justify the no significant difference when comparing the two groups. In hospital clinical practice, before the study, weaning were made randomly, without the use of a protocol which could guide this process of mechanical ventilation weaning. This fact may have influenced that most patients were weaned successfully on the first try, and consequently generate a small number of patients included in the protocols for conducting this work. Another limitation was that there was not any control on the failure in the first weaning, nor the value of GCS on the spontaneous breathing trial.
It is still necessary to perform other randomized controlled studies with larger samples to further support the use of respiratory muscle strength training in the weaning process, since the benefits of this practice in other situations are already well understood.
CONCLUSION
The present study suggests that in patients who failed the spontaneous breathing trial variables that were important to the evolution of the patient regarding the outcomes studied were Glasgow Coma Scale, APA-CHE II, risk of mortality, duration of mechanical ventilation and rapid shallow breathing index. No differences in the variables studied when comparing two methods of weaning.
